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ence of gold is impossible, so countless 
amounts of time and money have been 
squandered in agricultural experiment on 
land whose natural vegetation, if studied, 
would have directed other uses. One of 
the best applications of ecology is afforded 
by the worlr of Coville, on the culture of 
the blueberry, of which we are to learn 
something more to-day. The utilization 
of acid lands by the growth of crops that 
thrive in the presence 01certain organic 
acids is a large conception and will doubt- 
less prove to be one of the great utilitarian 
discoveries of our day. 

I will not trespass on your time by indi- 
cating further practical applications of my 
chosen field, ecology. Others will suggest 
themselves, as will similar applications in  
various lines of botany, particularly in 
physiology. If we are to keep botany alive 
and abreast of the time, we who are in 
academic botanical departments must give 
more attention than formerly to the eco-
nomic aspects of our subject. We must 
offer more courses in the practical phases 
of botany. In our research we must not 
avoid practical problems, but loolr for 
them, and we must emphasize the practical 
possibilities of our theoretical problems. 
Our sister science, zoology, which perhaps 
is in a more serious plight than we, gives 
evidence a t  this meeting of an at-
tempt to meet the situation by choosing 
for its symposium the significant topic, 
"The Value of Zoology to Humanity." 
Above all we must treat the economic re- 
lations of our snbject, not as an annex, a 
thing apart, a "sop to Cerberus," but as 
the vital and essential thing, the very ker- 
nel of i t  all. By pursuing such a course 
we sliall Beep in close relationship .with 
our practical nlodern life, and me shall 
justify ourselves to our fellows. We shall 
then have ample opportunity to continue 
our researches along theoretical lines. 

And one may never kiiotv how soon a 
purely academic study may come to be re 
factor of the first importance in the better- 
ment of the human race. 

HENRYC .  COWLES 
UKIVERSITY CFIICAGOOF 

COATSERVE TD'E COLLECTOR 

ITis with considerable apprehension that 3' 
have observed an unmistakable decrease in 
the number of collectors during the past six 
or eight years. &ratters of precision and 
accuracy in the field of ornithology are, I 
have no doubt, suffering as a consequence of 
this forsaking of the "shotgun method." Our 
faunistic literature to be of the highest scien- 
tific character must be based on the surest 
means of establishing the identzcation of 
species. The "skin record" is essential, and 
the availability of this is dependent upon the 
existence and activity of the collector. 

The type of field observer who depends solely 
on long-range identification is  becoming more 
and more prevalent. But tlie opera-glass stu- 
dent. even if experienced, can not be depended 
ppon to take tlie place of the collector. Accu-
racy in identification of species and especially 
subspecies rests for final appeal upon the actual 
capture and comparison of specimens. Ornith-
ology as a science is threatened, and it 
should not be allowed to lapse wholly into the 
status of a recreation or a hobby, to be in- 
ciulged in only in a superficial way by amateurs 
or dilettantes. 

It is to be doubted whether authoritative 
and expert systeniat.ic and field ornithologists 
can be developed through any other process 
than by personal collecting of adequate num- 
bers of specimens in the field. The processes 
of hunting, and personal preparation of bird 
skins, bring a linowledgc. of the characters 01 
birds, both in life and as pertaining to their 
structure and plumage, which can be secured 
in no other way. 

The prescnt tendency toward extermina-
tion of the collector bears obvious close rela- 
tionship to the increasing number of extreme 
sentimentalists. The latter, beginning in a 
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good cause, now continue to urge striiigency 
in state and federal laws beyond all reason. 
Those in authority "higll up  " ought to know 
better than to contribute to this stringency; 
but they, yielding to the pressure of the mili- 
tant  seiltirl~e~ltalists,are allowing lams and 
regulations to go throngh withoul giving 
apparently any thought to their duty toward 
the field naturalist, w11osc fnuction is essen-
tial to the conduct of important phases of 
ornithological study, 

Perillits sl~oulcl be issued by both state and 
federal government.; freely to applicants upon 
avowed sincerity of purpose. 'Clicrc sho~lld be 
no hc.siiatii~n ulllcss there be su-picion a i  to 
the honesty 01 the applicant. 1,imitations 
may be propcrly impohid., as, for itlbtance, by 
excepting rare or disappearing species like the 
ivory-billed woodpecl~er or the Carolina para- 
lieet. 'This is just as feasihle as i t  is to forbid 
the sportsman to slloot rare or disappearing 
game species. Ful-lhcrmorc, tlrc collector, by 
reason of his more expert linowledgc, is far 
better able to discriminate b e t ~ v ~ e nclosely 
allied species, and, becanse of his appreeia-
tion of the I'acts upon which the principles of 
conservation are based, is more likely to ab-
stain froln killing the wllolly prot~cted species: 
A5 a rule, the birtls .~vbicli particularly inter- 
est tbe collector consist of small species, of 
wide ilistribntion and large nunrbers. And 
the daily "bag-limit " of the collector, self- 
irlil)osetl becanse of the snbs~qlrent labor en-
tailed, is small, seldom excc.ediug 20 birds all 
toltl, ancl, in nly own experience, averaging 12. 

Collecting, a t  best, will be indulged in hy 
bnt comparatively few people, for it involves 
n ~ u c hmore effort than hunting; the successful 
collector must possess a conritlerable equipment 
ill the way of indust,ry and artistic skill if he 
expects to reach recognized standing in the 
fraternity of collccling oruithologistq; and at 
the ontset he must posses.; the natnralist's gift 
or ('bent " ~vhich is itself not conlrnon. 

I t  can be rightly urged in tlris connection 
that the justification for collecting non-game 
birds is just as well grounded as foi- shooting 
or otherwise destroying gnrnc animals. Prac-
tie:llly all sniall birds can better stand an 

annual toll than most game birds. Citing a 
single specie., of non-game bird, the Audubon 
warbler, T believe that its numbers within the 
state of California a t  the beginning of the 
winter season exececl the coinbilled nulnb~rs  of 
all the species of game birds within the state 
a t  the beginning of fhe open season. Yet for 
the pursuit of game birds over one hundred 
and thirty thousand hunting licenscs were 
issuccl last yclnr here ill Califorliia alone. I n  
the same state, only one hundred permits for 
scientific collecting we1.e allowed, or only one 
pcrmit to collcct non-game birds to 1,300 li-
censes to hunt game birds! Most of these 
permits were linlited to two speeirnens of a 
kind, ancl in many cases they were given out 
grudgingly or wlder protest, as if the collector 
were seeliillg something beyond his rights to 
ask for, or even as if a question of morality 
mere involveci! This again is an attitude (on 
tbe part of sportsnae7r, which onr State Game 
Commissioners all are!) hardly consistent, but 
evidently resulting from the widc-spread ixiflu- 
ence of the sentimentalist. 

As compared wit11 the valne of the game 
bird shot, does not the bird killed for a spcci- 
men come much more nearly justifying its 
end? The game bird practically ends its 
career of usefulness when it falls heforc the 
gun. It lias incited recreation and a certain 
anlo~lnt of the esth<>tic in the way of admira- 
tion. Perhaps the latter obtains for a few 
minutes or hours after the (ba th  of t,he bird. 
Brit i t  soon goes to pot and that is the end 
of it. 

With the bird hunted for a specimen, the 
caollector is searching discriminatingly among 
many species and often among a great many 
individnals. H e  is  obser~irlg many thinqs 
heyond thi. mere object of the shot. I n  addi- 
tion, full recreative value is being obtained 
as in the casc of game (and this is generally 
nrged now-a-days as Lhe value of game-in 
its service, not as food, bnt as an  object of 
pursuit and conternplatiorl before killing). 
The value of a bird shot for a speciir~en does 
not end with its death, alt11ougl-r i t  has served 
the 01 hcr functions already. The collector 
prepares the bird with painstaking care, at 
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the same time acquiring added information, 
and installs it under safe conditions as an  
object of study and appreciation for all time. 
Instead of being'inerely eaten, i t  becomes sr 
joy forever. 

To my mind, there is no more practical rea- 
son for shooting a snipe for sport than for 
shooting a Savannah sparrow for a specimen. 

My thesis is, not that  hunting game for 
sport is unjustifiable, but that hunting both 
non-game and game birds and mammals for 
specimens is a t  least equally justifiable. The 
state and federal warden system should be re- 
vised so that the collector and the sportsnlan 
shall be treated on the same basis. That  is 
all I am pleading for. The laws and those 
officers whose duty i t  is to interpret and en-
force them should allow collecting and regu- 
late it, just as is done in the case of hunting. 
Those in  high officia1 position should recog- 
nize the clainis of the private collector as well 
as the claims of the sportsman. We are re- 
sponsible one to another for looking after each 
other's interests. Those a t  the top should 
have a care for the privileges of their minority 
constituency, wherever such privileges be not 
in serious conflict with the interests of the 
majority. 

A further instance of inconsistency is to be 
noted in the intemperance with which the 
reservation idea has been put into eflect ~vithin 
the last few years. The whole scl~enie of ganie 
refuges, and the reservation of restricted areas 
for safe breeding grounds lor birds, is a splen- 
did one. I t s  adoption on a large scale is a 
thing worthy of the deepest satisfaction on 
the part of naturalists, economists slid senti-
mentalists alike. But  hasn't i t  gone beyond 
all reason when the Aleutian chain of islands 
is closed absolutely to tlie collector; when St. 
Lazaria Island, soutl~eastern Naslra, which to 
iny knowledge has been visited by collectors 
just three times in twenty years, is suddenly 
declared a bird reservation and the regulations 
so fixed as to conipletely bar the taking of 
birds or birds' eggs for bona fide scientific 
purposes I It seenis to me vastly more reasoa- 
able, economically, to put colonies of sea-birds 
undcr warden control, and a t  the same time to 

give the warden power of allowing moderatc: 
collecting and to see that  such levy on the 
population is kept within the rate of produc- 
tivity of the colony. I t  is exactly the same 
proposition as the gathering of mature tjmber 
from the forest rcserve, or the shooting of 
moose and deer within certain safe numbers 
annually in Maine. A sea-bird colony, such 
as ihat  on the Farallone Islands, woulcl not 
sufier in the least if certain numbers of birds 
or eggs were gathered each year, totaling per- 
haps hundreds, just so these numbers mere 
within the annual rate of increase. Such a 
course is absolutely the opposite of unlimited 
destruction, such as that waged by the plume- 
hunter. The latter violates the principles of 
conservation, which all men of science join 
with vigor in upholding. 

Reasonable attention to several other fac- 
tors, well known to collecting ornitl~ologists, 
would Par more than conipensate for the toll 
taken by collectors. For instance, on the 
Farallone Islands tlie colonies of g~xlls are on 
the increase; the murres and cormorants are 
on the decrease, in spite of total protection, 
because of the piracy of the gulls. Many of 
the other birds on those islands woulcl profit 
to a far  greater degree if a considerable pro- 
portion of the gull population were eliminated. 
And this could be done easily through appro- 
priate efforts on the part of a game wardcn at 
the beginning of the nesting season. 

Collectors themselves probably fully com-
pensate for the number of birds they destroy 
for specimens, in the incidental destruction 
by them of vermin. Collectors are practically 
the only people who can and do distinguish 
between the destructive and harmless hawks. 
The average collector can and does OIL all 
occasions destroy Cooper and Sharp-shinned 
Hawks, and in this way certainly nialces np  
several times over for the small birds he 
shoots. Suggestive estimates could here be 
given as to the annual destructioil. wrought 
among both ganie and non-game birds by the 
few injurious species of hawks and owls. 
The predaceous blue-jays also receive the col- 
lector's attention. 

It is true that collectors in the past have in 
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some instances behaved iadiffereutly toward 
people who are sensitive to bird lrilling. This 
lack O F  sympatliy on the part of the collector 
may he olle factor tllnt ha-; broughl llim inlo 
disrepute. It is to he cloplored. To control 
the thonglltless among collectors i t  is feasible 
to devise and enforce regulations, such as one 
to csta1)lislz s:iy n tl1rr.c-rniir liniit around all 
cities and even ~~ i l l ag r sof a qiven rninirnunl 
size. By similar action already talien in some 
states hunting is prollibited withiu specified 
diriances 01"public grounds." A system of 
local refuges and pnrltr, where sl~ooting for 
any pnrpohe n,h:itev~r ~ r o i ~ l d  he prohik,itcd, 
wonlcl certainly be approvcd by most collectors 
and ~roulcl go far toward 11~ceting the wishes 
of other lorers of liviri,: hirili. 

I t  should not be forsottcn that the collect- 
inx onlitllologist has f~~rnisl icd the bulk of the 
reliable data upon which our game laws are 
based, ailcl upon which the ~i~onomic  value of 
our non-game birds has bcen established. 
Furtllerlnore, the Lraining involved in bird 
collecting can surely k)e given some credit i n  
several cases of eminent inen of science who 
are now valutlble contributors to science in 
othcr ficlds. The making of nati~ral-liiqtory 
collections is usef11l as a developmental factor, 
even if iiropped aft,er a few of the earlier years 
in a man's career. Collecting develops scien- 
tific capacity; i t  combines outdoor physical 
exercise with an appropriate proportion of 
mental ef'ort, both enlivened with the zest of 
a most fascinating and at the same time 
widely suggestive line of enquiry. 

As a rnle, all collecting arlrls sooner or later 
to scientific lrnowlcdge, either directly through 
prirltctl contributions from the collectors 
the~nselvcs, or through the subsequent study 
of the material by others, often after it has 
bcen acquired by some public institution. The 
ultimate fate of practically all private collec- 
tions is the college or museum. Very few 
hird skins, for instance, are destroyed except 
through fire or other catastrophe. They live 
on and on, sources of added knowledge and 
instruction. 

I n  conclusion let me urge that I consider 
judiciolls collecting absolutely indispensable 

to serious ornitliological research along certain 
important lines, namely, faunisties, syste-
matics, migration, and food studies. There i.3 
still an enornlous amount of investigation to 
be done along these lines, Eight now prog-
ress is perceptibly retarded, b~cause  the field 
rij: ornithology is being avoi~led or deserted by 
the younger stutlents. This desertion is often 
due to difticalties in the way of securing per- 
mit.; and to lack of enconragenlent on the part 
of older men. The Icgal attitucle toward col- 
lcciing sliould be revised so as to take in the 
needs and proper deinands of the collector, as  
ell as thaw of the sportsman. 

J o s x ~ r rGRINNELL 
?sIuser:fi~OF VFRTI:BR~TEZOOT,OGY, 

~ T X L V E R S I T Y  O F  C.~LIFORNIA 

Trrx SGIXA~TIPICT I ; ~ ~ ; A ~ I )  SRCONDARPIAT 
XCil00I,S 

A htrscyowrt.rrov r ega rd i~~gtlrc trencl in 
,,eponclary edur,~tiou seeins to have been in-
corporatetl in rci.rnt educ*ntional opinion. 
Frorn the first c*itatitm' below, thcre is quoted 
the Pollowing (p. SO) rcferriilg to Xr .  Fisher's 
article.' 

WTe note, the~cfo~e, oftlic l~iiciio~nel~on 3. decline 
i ~ ithe ratlo of stuclents nllo eleet science. 

There van bc no donbt that there has bcen 
a decline in the percentage of students elect- 
ing physics, cliernistry, physiography and 
phbrsiology, as 31s. Pistier's graph shows, hut 
that we are to conclutle from these data that 
there is a decline in the sciences and an in- 
crease in the humanities is not so certain. It 
is quite possible that this decline in  the cn-
rolnient in these s~ibjccts is explained by the 
shift of stutlents wit11 scientific interests to 
other subjects like botany, agriculture, do-
mestic science, et cetera. Or i t  is conceivable 
that while the enrolincnt may declinc, the 
length of tinlc devoted to each subject is so in-

1 Report of TJ. 8. Commissioner of Education, 
1013, Chap. V., "The Status of Secondary Edu- 
cxi ion. " 

2 "The Drift in Secondary Education," Willard 
J. Fisher, SCIENCE,Novearber 1, 1912, N. X.,Vol. 
XXXVI., No. 931. 


